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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

TECHNICAL NOTE 1886

COMPRESSIVE BUCKLING OF FLAT RECTANGULAR METALITE TYPE
SANDWICH PLATES WITH SIMPLY SUPPORTED LOADED
EDGES AND CLAMPED UNLOADED EDGES

By Paul Seide
SUMMARY

A theoretical solution is obtained for the problem of the compressive
buckling of flat rectangular Metalite type sandwich plates with simply
supported loaded edges and clamped unloaded edges. The solution is based
upon the general small-deflection theory for flat sandwich plates developed
in NACA TN No. 1526. Good agreement is found between the present results
and those of Forest Products Laboratory Rep. No. 1583.

A comparison of computed and experimental buckling stresses of
sandwich plates with balsa-wood cores and with cellular—cellulose—acetate
cores indicates reasonable agreement between theoretical and experimental
results.

INTRODUCTION

The increasing use of sandwich materials as a substitute for the
more conventional skin-stringer construction in aircraft design makes
the problem of analyzing sandwich plates one of great importance. Since
sandwich plates cannot be analyzed by ordinary plate theory because of
the appreciable effect of low core shear stiffness on deflections, a
general small-deflection theory for elastic bending and buckling of flat
sandwich plates was developed in reference l. This theory was extended
to include plastic buckling in reference 2 and was applied to the problem
of the elastic and plastic compressive buckling of simply supported flat
rectangular Metalite type sandwich plates.

In the present paper the elastic compressive buckling of flat
rectangular Metalite type sandwich plates with simply supported loaded
edges and clamped unloaded edges (fig. 1) 1s investigated. The differen—
tial equations of reference 1 are solved to yield a stability criterion
giving the elastic—compressive—buckling coefficient implicitly in terms
of the plate aspect ratio and the ratio of the plate flexural stiffness
to the core shear stiffness. Charts are presented to facilitate the
determination of elastic—compressive-buckling loads and an approximate
correction for plasticity is outlined.
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The results of the present paper are found to be In good agreement
with those of the approximate theory of reference 3. The difference
between the computed stresses is at most 5 percent, the results of
reference 3 being higher. The difference decreases as thes core shear
stiffness decreases.

A comparison of computed and experimental buckling stresses of
sandwich plates with balsa—wood cores and with cellular-cellulose—acetate
cores indicates reasonable agreement between theoretical and experimental
results.

SYMBOLS
Ee Young's modulus for face material
Hp Poisson's ratio for face material
te face thickness
Ge shear modulus for core material
hg core thickness
D flexural stiffness per unit width of Metalite type sandwich
Eqto(h, + t0)2
p1ate [ ete(fe 2f)
a plate length
b plate width
B plate aspect ratio (a/b)
)

r core shear—flexibility coefficlent -

b Gche
Oor critical compressive stress in x—direction

2beocrtf
k elastic—buckling—stress coefficient —
7D

N, critical compressive load per unit width (20crte)
X,y coordinate axes (see fig. 1)

W deflection of middle surface of plate
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m number of half waves in buckled—plate deflection surface
in direction of loading

% %

angles between lines originally perpendicular to undeformed

EEE;, Gehe middle surface and lines perpendicular to deformed middle
surface :

Subscripts:

comp computed

exp experimental

RESULTS AND DISCUSSION

The solution of the problem of the compressive buckling of flat
rectangular Metalite type sandwich plates with simply supported loaded
edges and clamped unloaded edges (fig. 1) is obtained herein by means
of the differential equations of deformation and equilibrium derived
in reference 1. Details of the solution are given in the appendix.

Stabillty criterion and buckling curves.— The stability criterion

(equation (All)) derived in the appendix gives the elastic-buckling—stress
coefficient k implicitly in terms of the plate aspect ratio B and

the core shear—flexibility coefficient 1r. Unlike results obtained for
isotropic plates with deflections due to shear neglected, the buckling
coefficients of Metalite type sandwlch plates with simply supported
loaded edges and clamped unloaded edges depend on Poisson's ratio for

the face material.

Solutions of the stability criterion for Poisson's ratio equal to
1/3 are presented In figure 2. The elastic-buckling-stress coefficient
1s plotted against the plate aspect ratio for different values of the
core shear—flexibility coefficient. As the core shear stiffness
decreases, the decreasing wave length of buckle lessens the effect of
the clamped unloaded edges on the plate buckling strength and the
buckling curves approach the curves obtained in reference 2 for plates
simply supported on all edges. This phenomenon also occurs as the aspect
ratio of the plate decreases. When the core shear—flexibility coefficient
is equal to or greater than unity, the wave length of buckle is infinitely
small. In this case, as for simply supported Metalite type sandwich
plates (reference 2), the buckling—stress coefficient is determined by
the shear modulus of the core and is given by

_ 1
k== (1)
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This last result is a consequence of the assumption, implied by the
theory of reference 1, that the plate faces are so thin that they can

be treated as membranes having a negligible stiffness in bending about
their own middle surface. If the flexural stiffness of the faces were
taken into account, the wave length of buckle would not become infinitely
small. The buckling—stress coefficients given by equation (1), however,
hardly differ from those of a more exact theory, for plates having
practical dimensions.

In figure 3 the compressive-buckling coefficients of infinitely

long Metalite type sandwich plates with clamped unloaded edges He = %
are compared with the buckling coefficlents of infinitely long isotropic
sandwich plates with simply supported edges. As was noted in the
discussion of figure 2, the buckling coefficilents of the clamped plates
approach those of the simply supported plate as the core shear—flexibility
coefficient increases, the two being equal for values of r greater than

unity.

Comparison with approximate solution.— The results of the more

approximate theory of reference 3 agree very well with those of the
present paper. Buckling-stress coefficilents computed from equations (38)
to (45) of reference 3 or from equations (1), (8), and (9) of reference 4
are at the most 5 percent higher than those obtalned from the curves of
figure 2, the error decreasing with decreasing core shear stiffness. The
approximate stability equation of references 3 and 4 may be written for
Metalite type sandwich plates, when the notation of the present paper 1s
used, as

16(g2 £+_3_22_>
K = 3 2 16 B (2)
1 + r _1;6.&2_+_J:+_1..n1_2>
1. 4823 2 16
3

Reference 2 indicates that the theory of reference 3 was equivalent to
that of reference 1 for the problem of the compressive buckling of simply
supported plates. The results of the present paper Indicate further that
the simplifying assumption of reference 3 applies with little error in
problems involving other support conditions. This assumption states that
any line in the sandwich core that 1s initially straight and normal to
the middle surface of the core will remain stralght after deformation of
the panel but will deviate from the direction of the normal to the
deformed middle surface by an amount that is proportional to the slope

of the plate surface, the proportionality factor being the same throughout
the plate.
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Correction for plasticity.— Because of the complexity of the stablil—

ity criterion and the number of parameters involved, no attempt was made
to extend the solution to include buckling in the plastic range. An
approximate correction for plasticity is suggested by the results of
references 5 and 6 from which, for long plates with edges elastically
restrained against rotation, the ratio of the plastic buckling stress to
the elastic buckling stress can be seen to be approximately independent
of the magnitude of the elastic restraint. When the results of refer—
ence 2 for simply supported plates are used, curves of plastic buckling
stress plotted against elastic buckling stress may be obtained for various
values of plate aspect ratio and core shear—stiffness parameter. The
appropriate curve is then entered with the elastic buckling stress
obtained by means of flgure 2 to get the approximate buckling stress of
a plate with simply supported loaded edges and clamped unloaded edges.
The curves for infinitely long plates can be used with little error for
-plates having any aspect ratio.

The results of this method agree closely with those obtained by
using the procedure suggested in references 3 and 4: +that the elastic
modulus be replaced by a reduced modulus everywhere it appears in
equation (2).

Comparison of theory and experiment.— In figures 4 and 5 experi-

mental compressive buckling stresses are compared with the buckling
stresses computed from the results of the present paper. The experimental
stresses are the results of Forest Products Leboratory tests made on
sandwich plates with Alclad 24S~T aluminum-alloy faces and end-grain
balsa—wood or cellular-cellulose—acetate cores. (See reference k.)
Theoretical stresses in the plastic range are approximate and were
obtalned by the method described in the previous section. The experi-
mental and computed data are summarized in tables 1 and 2.

Much better agreement exists between theoretical and experimental
results for panels with cellular—cellulose—acetate cores than for panels
with end—grain balsa-wood cores. (See figs. 4 and 5.) The average
discrepancies between theory and experiment for the two types of panels
are 5.6 percent and 28.2 percent, respectively.

An explanation for the apparent different behavior of the two types
of panels can be found from an examination of the data of tables 1 and 2.
"A comparison of computed and semiempirically determined flexural stiff—
nesses {(columns and Q;§ of table 1 and columns and (:D of
table 2) indicates again good agreement for panels with cellular—cellulose—
acetate cores and poor agreement for panels with end—grain balsa—wood
cores. The semlempirical values of plate flexural stiffness given in
reference 4 were computed from the results of tests of sandwich beams
cut from the panels. The effective stiffnesses obtalned from these tests
were corrected, in accordance with the procedure outlined in reference 7 —
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a procedure which involves a knowledge of the core shear modulus — to
obtain the flexural stiffnesses listed in colum ({3 of table 1 and
colum @ of table 2.

In view of the agreement between theoretical and experimental
results for sandwich plates with cellular—cellulose—acetate cores, it
seems reasonable to expect the same agreement for panels with balsa—wood
cores. The semiempirically determined flexural stiffnesses for panels
with balsa—wood cores are, therefore, very likely incorrect. The Forest
Products Laboratory has suggested that the shear modulus assumed for
balsa wood is inaccurate. A lower shear modulus would give good agres—
ment between computed and semiempirically determined flexural stiff-—
nesses for the panels with end—grain balsa—wood cores. A lower shear
modulus would also increase the core shear—flexibility coefficients of
the panels so that the computed values of the buckling stresses would
be low enough to agree falrly well with the observed stresses. The
required shear modulus is of the order of 6,000 psi to 9,000 psi, values
which are by no means unusual for balsa wood. (See reference 8.) With
this explanation in mind, reasonable agreement apparently exists between
theoretical and experimental results.

CONCLUDING REMARKS

Charts have been presented to facilitate the determination of
theoretical elastic—compressive—buckling loads of flat rectangular
Metalite type sandwich plates with simply supported loaded edges and
clamped unloaded edges. A correction for plasticity has been suggested.

Reasonable agreement between theoretical and experimental results
i1s 1ndicated by a comparison of computed and experimental buckling
stresses of sandwich plates with balsa-wood cores and with cellular—
cellulose—acetate cores.

Langley Aeronautical Laboratory
National Advisory Committee for Aeronautics
Langley Air Force Base, Va., March 21, 1949
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APPENDIX

DERIVATION OF COMPRESSIVE BUCKLING CRITERION FOR FLAT
RECTANGULAR METALITE TYPE SANDWICH PLATES WITH
SIMPLY SUPPORTED LOADED EDGES AND CLAMPED

UNLOADED EDGES

Differential equations.— Differential equations for sandwich plates

that may be used to derive the buckling criterion are given on the bottom
of page 13 of reference 1. Seven physical constants (two Poisson's
ratios, two flexural stiffnesses, a twisting stiffness, and two shear
stiffnesses) which must be specified are given in reference 2 for
Metalite type sandwich plates as

“x—'uy—“’f-

Dx = Dy (1 + Hf)ny = % Ertp(hg + tf)2 r - (A1)

DQX = DQy = GChC

For a Metalite type sandwich plate compressed in the x—direction, the
equations of reference 1 are then

Ny D & d & O Q » h

D Gehe ox? Y7 X Gehg | 3y Golo

c2 ), trw # e (1ow® P )
dy\dx2  oy° 2 axby Gehe 2 &2 9Jdy2 D /Gchc

‘a 2 32 >w <l - uf 82 52 Gchc> Qx 1+ pr > Qy
2

b —
3 Bx oy 2 By2 D /Gche 2 oxdy Gehe

=0 »(A2)

Boundary conditions.— The boundary conditions that are to be satis-—
fied by the functions chosen for the middle—surface deflection w and
the shear angles Qy/Gchc and Qy/Gohe &re that no middle—surface
deflection occurs at the plate edges, that no point in the boundary is
permitted to move parallel to the edges, that no bending moment exists

N
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along ths simply supported edges, and that along the clamped edges the
sections making up the boundary do not rotate. These conditions are
given by the followlng equations:

At x = 0,a

w=M =—2-=0 (A3a)

and at y = =

hellog

Qx _ov  Qy
Gehe Oy Gehe

W o= =0 (A3b)

The bending moment M, 1s given by equation (6a) of reference 1 as
My = D|e—fem - X} 4 p, (¥ _ Al
X I:BX @X G’c hC uf ay By G’c hC ( )

Solution of differential equations.— The plate 1s assumed to buckle
symmetrically about the x—axlis and sinusoildally in the x-direction
(fig. 1). Solutions for the middle—surface deflection w and the shear
angles Qy/Gch, and Qu/Geh are then taken in the form

_ mrx nNyy )
w = sin —E—-E: Ay cosh b
i
Qx _ mnx Z . N3y
Gohg - °°% & Bi cosh — ? (A5)
i

Q mix 7Ny
——%— = sin — Ci sinh 13y

Gohy a 1 J

where m 1is an integer Indicating the number of sinusoidal half waves
In the x—direction and values of N3 and the coefficients A, By,

and Cy are to be determined. Equations (AS) satisfy the boundary
conditions (A3a).
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Substitution of equations (A5) in equations (A2) yields, after
simplification, the following set of simultaneous equations which applies
for each set of values of Aj, Bj, Cy, and Njy:

krAi_i%Bi +Ni§%01 =0 (Aba)

2 1+ 4
NinElKNi g) -1]A1+ i B2y,
+ E>2.1_+u£_m E>eic'=o (A6b)
m/ r 2 j‘m m 1
2 2 1 —-u 2
6 2 s+ [(8F 20 - 20 Bf]2 s,

Three values of Ny, for which equations (A5) satisfy the differential

equations (Al), are obtalned by setting the determinant of the coeffi—
cients of equations (A6) equal to zero

‘. Ny =\/Cft§%;3;-+ <§)2

o om kr B\ . (kr)\? :
2 2
=Bk _ (B kr
N3“B/ 5 \/k<m> - (8)
Expressions for the coefflcients Bi and Ci in terms of A; are
found by solving equations (Aba) and (A6b). This procedure gives
mr
By =5 M#A
(48)

= B
Ci =% 01 g7idg



10
~where
2 2 2
B 1 1 - 2
(s &G 8 - |-l (B) 20 g (8]
Ai =
1—p 2 BY 1
ef[@i%) “1J‘<'n‘1 r
2 1+
<ﬁ1 %) -1+ 5 he r
5 |Wim) “1f{ "\ ¥
and

i=1,2,3
Equations (A5) may then be written as

w = <A1 cosh nN1 % + A2 cosh nlNp % + A3 cosh N3 %)sin 925

U (XlAi cosh ¥y % + ApAp cosh o % + A3A3 cosh nN; %>%§ cos ng

.SI..: (Nl g 7141 sinh Ny % + No % yoho sinh nlN2 %

The coefficlents Aj, Ap, and Az must be adjusted so as to make

NACA TN 1886

> (A9)

equations (A9) satisfy boundary conditions (A3b). Substitution of equa—

tions (A9) in equations (A3b) gives the following set of simultaneous
equations:
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) No . N
v Al cosh —éi + A2 cosh _§§.+ A3 cosh —53 =

A A, cosh Ny + kv cosh i + ALA coshvnN3 =0

R b B 5 oho 5 343 5 -
-an’. o

N (1 - 71)A sinh —= + Np(1 - 72)A2 sinh ——

+ N3(l - 73>A3 s‘inh -1223- =

J

The condition that A;, Ap, and A; have values 6ther,than zero deter—

mines the criterion for stability under compression of flat rectangular
Metalite type sandwich plates with simply supported loaded edges and
clamped unloaded edges. The stability criterion, obtained by setting
the determinant of the coefficients of equations (Al0) equal to zero, is

Ny (1 - 71)(’»2 = ’~3)tanh ﬂel + N2(l_ - 72)(’“3 - ’“l>tanh ﬂag
)

+ W31 = 73) (b = Ag)tann 2 = 0 - - (A11)

|

| When the plate shear stiffness is infinite (r = 0), equatlon (A11)
B reduces, 1n the limit, to the stability criterion for isotropic plates
with deflectlons due t0 shear neglected'

P53 e 55 1 B f_'> o ()
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TABLE 1

EXPERIMENTAL AND COMPUTED DATA FOR SANDWICH PLATES WITH END-GRAIN BALSA-WOOD CORES

[Ef = 9.9 x 10 ps1; 6,

= 19,000 psi]

olefelo0lo] 6] o@lo [6[ofe[o o o] @
(K.) (?ﬁ.) (1:.) (1:.) afo (Sii;'?.’) ok (ligr/’ﬁ.) 2’;2‘3’ (“(’S?) (lzi{; (1&;(5.) (1§71x§. Z’;ﬁ, (p§§§:§t)
0.0120.255{33.02{39.95 [0.826 | 4765 |0.0061[7.28| 215 8.95) --- meme | BhOL 165 | 6.87| 30.2
.013| .257[33.03{39.88| .828| 5279 .0067(7.25 | 238 9.15} === -=~- | b624 176 6.77 35.1
. .013| .251{33.02|39.98| .825| 5047 | .0065|7.26| 231 8.88{ wen —ene | 4326 64 | 6,31 k0.7
.012( .252133.02{39.90| .827| 4706 .0061]7.28 | 212 8.83 | --w wume | 4383 165 6.87 28.5
.012| .255(23.02{35.95 | 642 | L4765 .007516.73 | 245 10,21 | <= aemwa | U416 217 9.04 12.9
.012] .259123.03{35.82 | .6k2| 4909 | .00TT|6.73] 25% |10.58| --- cmee | 4428 181 | 7.54| bo.3
.012| .251(23.02[35.90| .641| L623 L00T416.73 1 238 9.92 | --~- === 4323 205 8.54 16.1
L013{ .251123.03{35.94 | .640| 5047 .008116.71 | 259 9.96| =-- “=== | L294 205 7.88 26.3
.011] .259(19.03]28.83 | .660| L46T .0108]6.62 | 351 15.95| === --==| k4119 275 }12.50| 27.6
.012| .24k9l19.02(28.81| .660| 4553 L0114 6.60 ] 357 14.87 | --- -—-- | 4223 304 [12.67 17.3
.012] .2k} (19.01(28.80| .660( 4381 | .01126.61| 345 {14.37] --- wee- | 4088 290 [12.08| 18.9
Loi1f .252(19.01(28.82 | .659| 4e38 .0105(6.65 | 335 15.23 === c-e | h212 275 |12.50 21.8
LOLL| ,246(16.01[23.83 | .674| 5272 L0196 16.40 | 586 20.93 | --- ---= | 4517 457 |16.32 28.2
.012| .251(16.02(23.84 | .671| 4623 .016816.48 | s21 21.70 | === ---- | k512 y23  |17.62 23.1
.013) .246[16.02]23.84 ) .671| 4858 .0180(6.43 | 543 20.88| --- --e= | 4330 23 [16.27 28.3
LO11] .251[16.02{23.84 | ,6T1] 4206 .01536.51 | 476 21.64 | --- -===1 4332 406 [18.45 17.2
013} .255(14.03120.82 | .673| 5201 | .o@45(6.30 | 74T [28.73) T30 28,1 b5k S84 |e2.46 | 24.8
.013] .249|1k.03(20.89 | .672| 4971 .0238(6.30| 709 27.261 1702 27.0} 4h4ko 528 {20.31 33.0
L011} .257[1%.00[20,80| .673] A4ho1 L0206 [6.40 | 643 29.23| 627 28.5| %320 skl [24.73 15.3
L0213 .251]14.03(|20.94% | .670| 5047 .023816.30 | 653 25.11| 653 25.1| 4618 528 (20.31 23.6
L013[ .253]12.02|18.98 | .633| 5124 .029216.18| 868 33.38| 806 31.0) 4506 632 |24.31 27.5
.013| .252112.02|18.87| .636| 5085 .029416.17{ 870 33.4k6| 806 31.01 Lh26 571 [21.96 %o.9
L013| .2k7{12.02]18.95| .634| LB9s5 .0287{6.19! 833 32.04| 785 30.2{ ko70 571 |21.96 37.2
L01k| .248(12.02{18.90 | .635| 5272 .0309]6.11| 891 31.82| 8ko 30.0] 4334 571 |20.39 47.0
.013] .248[11,02}26.87| .653 'u933 .0362]6.00 | 1025 39.421 883 34.0] 4380 667 {25.65 32.3
.013] .253|11.01}16.88| .652| 512k .0369]5.99| 1063 40.88| 896 34.5] 4571 711 |27.35 25.9
L01%| .250}11.01}16.94 ] .649] sSh35 .039315.93( 1108 39.57| 952 34.0] 4568 667 [23.82 42.8
.013] .253}11.00]16.98] .647| 512k .0365|6.00| 1053 40.50| 89k 3h.b hh11 711 {27.35 25,5

8Corrected for plasticity.

SNACA,
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TABLE 2
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EXPERTMENTAL AND COMPUTED DATA FOR SANDWICH PLATES WITH CELLULAR~CELLULOSE~ACETATE CORES

[Ee = 9.9 x 105 pst; G, = 3,500 pst]

©Ol® 6| ® |6 ® O ®@ | ©| @ © 0 )
te he a b Deomp Neomp | %comp | Dexp Nexp | Sexp Error
(in.) | (1n.)| (4n.)| (4n.) afo (1b—in.) r K 1b/in.) (psi) |(1b—in.) |(1b/tn.)| (psD) |(percent)
0.012 | 0.247| 33.00| 39.82 | 0.829 48 0.0323} 6.65 186 T.75 4818 167 6.95 11.5
.013 | .247| 33.04| 39.82 | .830 4895 .03521 6.59 201 7.73 4673 167 6.42 20.4
.012 | ,248] 33.03| 39.88 | .828 k519 .0323] 6.65 186 7.75 L4644 140 5.83 32.9
L013 | 246 32.441 39.86 | .813 4858 .0350| 6.59 199 7.65 k709 176 6.77 13.0
L012 | .2491 23.02| 35.88 ] .641 4553 .0k00| 5.90 206 8.58 4769 212 8.83 -2.8
L012 [ .249] 23.01| 35.84 | .642 4553 .0401| 5.90 206 8.58 hg32 222 9.25 ~7.2
.012 .21;1;9 23.02| 35.88 | .641 | L44k9 03961 5.93 202 8.41 | 4699 212 8.83 4.8
.013 | .2k3 (23,02 35.98 | .639 | L6 L0451 5.85 212 8.14 4685 193 7.42 9.8
.013 | .24k | 19,001 28.82 | .659 4783 L0665 5.40 307 11.81 | 4774 348 13.38 | -11.7
.013 | .245| 19.02| 28.85 [ .659 | k820 L0666 5.40 309 11.88 | 4778 301 11.58 2.6
.013 | .248 | 19.01 28.85 | .658 4933 L067h| 5.39 315 12,11} 4860 301 11.58 4.6
.013 | .247|19.01|28.85 | .658 | u4Bos L06721 5.39 313 12.04 | 4898 301 11.58 h.o
.013 | .243|16.02 ) 23.84 | .671 | L4746 L0969 | k.92 406 15.61 | 4796 379 14.58 7.1
.013 | .24116.00| 23.8k | .671 | 4672 L0962 | 4.93 400 15.38 | 4806 3719 14.58 5.5
.013 | .238 ] 16.001 23.84 | .671 4562 L0951 4.95 392 15.08 | 476k 406 15.61 3.4
.013 | .245 | 16,00 23.85 | .670 4820 .097h | 4.90 410 15.77 | 49lk k7 17.19 -8.3
.014 | .250 | 14.01 | 21.13 | .663 5435 L1374 | .40 529 18.89 | L4826 503 17.96 5.2
L0lk | .25T7 [ 14,00 | 20.80 | .673 5727 L1450 | .30 561 20.04 | 5165 558 19.93 0.6
.013 | .256 | 14.00 | 20.88 | .670 5240 L1323 | b.45 528 20.31 | 4906 483 18.58 9.3
L013 | .254 | 12.01 | 18.88 | .636 5162 L1610 4.10 587 22,58 | 4688 554 21.31 6.0
.012 | ,253 | 12,01 ]18.83 | .637 469k L1475 | k.29 560 23.33 | 4517 571 23.79 -1.9
.013 | .251 {12,02 | 18.87 | .636 5047 .1592 | 4.13 578 22.23 | 4656 473 18.19 22.2
.013 | .251 | 12,01 [18.93 | .634 5047 L1583 | .15 577 22.19 | 4549 522 20.08 10.5
.01k | .249 [10.99 | 16.57 | .633 5394 .2220 1 3.50 678 24.21 | 4785 618 22.07 9.7
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Figure 1.— Metalite type sandwich plate with simply supported loaded
edges and clamped unloaded edges.
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Figure 2.— Elastilc—compressive-buckling curves for Metalite type
sandwich plates with simply supported loaded edges and clamped

unloaded edges <Pf = %).
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- Flgure 3.— Comparison of elastlc—compressive—buckling coefficients
for infinitely long Metalite type sandwich plates with clamped

edges <Pf > and with simply supported edges.
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Figure 4.— Comparison of theoretical and experimental buckling stresses
for sandwich plates with Alclad 24S-T aluminum faces and balse—wood
cores,
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Figure 5.— Comparison of theoretical and experimental buckling stresses
for sandwich plates with Alclad 24S-T aluminum-alloy faces and
cellular——cellulose—ecetate cores,
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